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^rat am <sfi> ^ ^mtfw Mfifera JifniPiv* 
2fc5% *tff& $cks I ■UHM&fiiGe «tWlt ajU«lM *lf%*t 

^ i er-u ^)'»lw ‘STC^ft^t ’tC® Sties, (?T^ft <*]«|c<i %*1H spot's ^ ^ 

9 #sE®t? ^j # «raw? 'W’l# <*mi« <p<i<.'© ^ <?tti^' Q ^ ^wicr «iIc*iImI ^?rr ^ i 



4 ^rofer c *iot 


• *W*flfaMW<l *lfil*RT « ^itWH nm T&R 5 *ffiR i 

• *ini , 4R'wh *tnkr Sc«Hj Mir ^sc® *tt^ i 

• tf5^® <Hf*t [*IH 4?? ii|<p^»|^] 'G *HI»<|fa«0|t*1S *fT 1%% ^jMjt ^ac® *ft?R I 

• *lI5sl*f 'Q 2|Kll'8t%'»l «uHjf ^30© I 

• c^tf^r ^tf^t 'o I 

• *it^nw?r 'qi*«efilNs<p otic's *tra? i 

• ' s Tt<srt R»ih ^t'® i 

• 4TO? ^©ERf ^?TC© -WI fa*s|fl4 

< lQ'»NI, £|%> 'Q f^ <iml* ’iH'4R«a|C1'Sl *rl3*tT <£R° '©'§«> £t^M <mc® 
*IRR I 

• *J«l 9 il1'a "^I^H <PW Col'S ^RhI 9 ! ^flC© *il<l^ I 

• ^it^st, R'5 8 i'®i ?nt? c#*i»t ^ur < mc® *tt^ i 

• ■ y l?I®T Wl# ?3^t?T differ ^* 5 <l CW* 1**1 'Q '®llsi'®*< ^sc® ®II<N I 

• ^fs#vr w 4 * 5 * 11 * 1 % 1 m ,«*, wm « Mr 


otic's I 


















































C#s ?tf*f TO? MTO 




1.1 HnHRwh (Physics) 

*liHfoa8h R'ssIc.ms toi>I *fMt to? 'M t < jc v ® *TO ^cw?, £||&l*i's>i ■*|Hf i M^t?K '©(•u 

fa«3|*pj[(.«il MT^fM 'oic«i<p TO^ *tn|-4^'33lW3 *TMT G'sulf'sR<ul M <mo© 

M <PwR(.«1«11 *hl , 4R'esht<q> TOft(.<P CWT SH&ll's*! TOT, fW (.JTolw M TOT 
>MU>t*T ctTTtos (fundamental) TOT i TO «M 1%f% TO «H hll^UlU?, M\WA4 «M 
t%f% TO Tfffro^, ^TTM #MTO?r 'QM Ws TO TOJ fTO T#5ET 

TOi 

TOt?T c ITO « TO© *frf% R'fclw^l CT TOT Mt< TO ■*1% TO? 4 ^TO TOT CT 
TOsotMT (interaction) '®Ic<p CTOCfa C5^t <K3 MjT '55^ *M^«3h | cTO^T Pn>^ '©iyih 
TOff© CTO^ 4*TfFT TO© ^^TOTTOTO^It^TO *jTOH MT<f ^TCT, Mltf *IT fTO 9 lf^® 

to^, ^sNK cro m to Vi<wR c^rf&^T, fi^r, croi¥ ^r % <#*© ^© 

TO i TOm ■*!% TO© TO1TO Mfi^a ^ <£l*M -*1% 

TOT^ TO«T f%?^T ■*i%q TOT! 

1.2 ^tHR'ealct^ (Scope of Physics) 

wfftro <TO?8 Iwfro gnffa^r tot to? >moi>«i otTM* tot, m m foMw* 

TOJM TOT CTOt ^t WlWNM TOtt^ TO *fc® ^ M 
MNfa'salCMS *tf?M ( ©ic*i<P ^51 M TO, ’tTOfa'wIc.TO Ml ^j»flc,^> TOM TOT 
TOtTO *t VS ^m, (TT^M TOTTO foriP-H ^TOT TOM ((TO ^TTO 

fofo^llR'telW TOM TOT TO CTOTO TO 4ttH>fl> *TCTO O^QTIT TO^) I TOM 

WM CM!?T TOTO ^5 TOTO ~$m ^T^tTOTO TO? ^ 'S&fcT C^TO 

TOTO TOTO TOifi^stTO i TOtTO #TO13|T W'Q ^©TTO%TT (TO ’jj TO 
TOTO *6|f»«lH-TOTO filf^fl© CTOl^ WlR'telWtl TOTO i ^ ^ TO, 'TO- 
f4telW<1 TOM TOT TO? TO«^5STO to l^ltwTO ^T ^T TOT TO 
CMT: Astronomy 'Q ’lil^'aah Rc®i Astrophysics ^©t^ 2f%nT 'TOlTT <P^h 

TOJ TO? M^sTO TOM TO TO Biophysics, MTO TOfiT TO 

TO<!%TO TOfiT TOT faro Chemical Physics, ^-TO TOM TOT* TOJ 
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*M'4R'wh ‘PM ^,t«t^ Geophysics fDR 1 'v J ilR«a|t»i *M'4R«*h ^I^J?T ‘PM 
ffc® Stit^ Medical Physics ^ojlR I <plcsr$. ^nl^R'aalM*! ’fR 7 !? »|R“lh «i(.*i«P ’t'ffa I 
*ffo-*llici* ^R*lt? ^ffsrat *hMRe8h<.<q> ^r ^SRCf 'St 5 ! ^flt's *ltR i 

aNft+JM *M«4R»H: ^TOrTO^<HR'&sH, '*l«rR*»M > W «<w R®^T, R<jTC 

« C5tw R®^ <£R* R®^? i 

«mNRviM: cmftto •wR'teh ^ wt? to <?r ®iRR^ 

*hMR«ah *tE® Sties?, w^lfiI ^HR^ « *1I<hMR<p *hl<R'eah, RSR>*i «inl'^R»wh, 
^15*1 'oi^'Hh ^il'^R'aah <£K§ ^rtfSc^sf R*terc»»l I 

^rar toiR, ’t'itfftssfa R^st R«iw<i -“tM^ to <}R%a « 

Cty$ *!t® Stks. I 4$ 2R% ^ TO « uiMlM $<Ht<t> W <«Rl ^tff 
"TO 'j»t«lR, ^«lC*Tt ^fwt 'iWK<P* R*f (3? ^ ftcer* ^R*T »Rf, ^jRRR 

'a|Ro'9'9 R^fa'TO IjPlftl «lt1<P ’TSRt 'an»taH ^T£|t«|e?^l«l 2j^% ’tC® '$t 5 T ^PPtW 

^«to to ®ii>iicm *tRm^ tjR® to <?Hf|i to am gj^ to^ 
R^ ®to»it < 3 ®%® ^twt sT^t% CTw*t to, R^» c*ra^t , <taH si^s 'sitt^ i c^pHTD 
tot ^ c^# *n?M £|tj% <?ift Rs^ csfflinsi R»tw Rbhi^pf to : ^tc® 

rm i 

•M^wH ^ Rc*T’ft® 'SjiR, "*!® ^s <is?«i *tt® Sties? i *t*iNR'®t%rf 'sltis '5T^ D tt^*l^‘ 
WDTO ^r’TO* CTO 2ITO «TOt <£&$ ^af Ret wSt TOJt C5 $t i *tftet- 

Rftat to ^?rr w ^t to^ ^rot *tR^r ^?t toes, T 5it^m ^toi 

^iR'ejM'^t ^tilt^l <£|'TO®l1^t *TOR •$at'a*l ^IT <TO» 1 J|'TO »H?lRt"4<l 
*t^^JWTO®1 i tC ! «lf|l CNflJt ^IEBt ^jffiwt ^?r-%5t%t (?ite 
toS| *j 1 C6^*i, t*i*i tilt'll (ii<pR*i y ai'»j*® 'oi* v t R»^ ^J3j Rtii ^I'o^tSt's |S*( Rss( Rto^ 
^JN]t ^T ^til <ilw I 



si^% v olt®il R>^| ^jzs ®ltc?r R*7? «ah ^t«il *M*\ ^.t's ‘‘ilw »it, ^t*it^fR®tPt?r 

«ilR^l m ®rtETO* ^ i 
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*o>1r 













































































*o>br 
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1.3 (Development of Physics) 

TO 5 ^ WaT ^ fttelM* TOftW I «lft ®TO® <£& %W TOT, *|® *t® W5W 

rtw ®PR*& %Bt% 4Wt TOWC^W ^IPt 5 ^ »rfwTO ^ *rol? TO ITOt W®WtW 

^tW^TO C sJ ifc^C^ i WW WlWC®'SCW sUbl-wlOT Wire '®lhH-2fWf i T <£)VS ^Sf %f Wt, Tw®stCWW 
TOW®I1W *Ml*M TO* TOC® WCW^ CW*t C’tC® TO, TO %«t W$ £1*3® WRIC® 
WC®t 4WS CW$ W^WH ^R*lTN3 % I 2ftt%® < 1 a 1C v » J lK(. J 1<l Slwleri 

H®r 11ws®t%TW W# TO TO Wl TOW SIMM'S WTO i TO<TCW3 TOW ®ICTO 

TO TOtW 4W? 1w®t%t sfff®W TO &MIIM W*W TOWW *ft TO^ 5 fi«R 
ferori 

•hMReskni TOsI «pw<p1i» TO'TO'W^ TOC® ■ ( 1#i 

1.3.1 ^artl^rf (®W*, TOTOf, fft ^ 'gp#R^rTOWTOiK) 

wTOcW Wll’^R'sah W®TC® 'aiNwl CW R«Hlli>w CWtWT$ StlffaTO^T P# ^ ^C?lR «1 C50lt®tw>wt, 
®itcrofw®K »lR>Rul tos ’TOw ®^ TOT wiffifro wcw i fsf® fwss# cwTOw 

(BC 586-624) TO ®HTO®tCW TO CWC® TO, T01®^ TO TO 

TO ’ft *K to c*flwif*fo wslUfw^tro wjtwjt TO to® ®p%ptw ®c^f|c®R i 
C#PT ^fTOtW TOTOt% TO^MH TO CTOflfclMW C&lW *HG©H i <?$ 

tocww *tf«t®fww «1rot%ww «■ TOcMiwm (527 bc) toR» to% to 1 wtfaf® to® 
toTO tow to ®tw OTlfro TOf^ri TOfro «*oilfriSR (460 bc) to TOt 
CWW CW TOtflW ®riw®tw TOW> ®ltc^, WtW TO CWTO TO%T i£|^W (i£lt TOfi> ®lT*jfwW> 
*TOfTOt*T WJWWtW W>CW TO?) I ®CW ^'as|Pi<p £t%wtw TO WtW^tfi* StWtTO C«MWl ^CTO %T 
WT WC®T CWft TOW wnc^ TOttTOJ % WT 1 TOWtW TOTO W® TOflTO TO 1w^t% 

TO^feww -si#, *nfi, wro « tot Iwcw wwf%^ Mw wTO w®wmf^ ^srcw® cwfr 

TOTOJ%Ti ®ntTOwTO (310 BC) TOT cteptc®w TOT ftaifcWH 


































































































^ft^Rnr ctR srm *mRwh, ^e c*R ^flpnt 
*tc® ^iRnr c*1tsi RrRssH ^ ^tRs >iw1bb f*Hra t8ciR*i *14*1 t*m csp^f < 2 # 
RsiRt riRRRcto (287 bc) (Ra* 1 . 01 ) 1 wt ^nr R^raR 4 ^ 

RvSSR 4$ttM «^l <? it% ^l$Ml*l 3jjRRlM> C^#^v» ^ Tj^ <3|C^ 

*lRW RR ^P*f util's! I tsf^ '3||»I<.«1* ' 0 ||w-q>'SSJ 1 R«a|?| Rph 

^l(.'©lPvlPi'>i (276 BC), RR ^RCH *ilW'©lw ^JlRRR ^jl*il*J t<m ^»wRc«i*i I 




Raj 1.01: «HWRR*1 T 5H®T CtfmtRsfR 


i«R*fif m w? ^t®mr w wr-Rmcpw ^r srm ^ *«iR«i 1 ^ ^Rro are* fRt 

»i'»j'sl fsf^ <131? ^ 'aaH&blc«P -qTT&c^j C3C*lf§«T 1 '»Wi'S4c4 'oil<T'o« (476), 3^1*® are* 
\S1^ ?tRs « ceulfoR'Ul* '0|C*i4‘ \«TJ4ll ^Sf 4>CH«fl I '^RIC^ »lRj<Pl$ ^tcrT <iml*l 

R*reRe «re^rew c a n^5&) ^ *aiRn 1 *if*RR*T are* Rst%f?r c®s$ rrt 

(783) ^ 'siHiM'oiw Row ^rec® ^ (Rg 1 . 01 ) 1 <fnt rm wiR? ^ 
csIct* ^ssrre awcsM4l reftR arcsns 1 ^ ^ftsfer (965) ire* «iImH>RmIw<i *4*lR 

RpRre Rwhi ^fi rei^R (896) ^R^ire to 30 are# 

are^iRcsplRtRat Ric^iRfr 1 «sre teretore ^R ?reR ^R Rpir wfw, R 3 ^ RR Rpre 
tSgsitc^r «lR®Rcf, osalRRt aj<rc M4R4 1 fRt «lRsRw « RssRRR WlR®m Ret 
R^ re* 1 ^tw?r « c*re ^?ire reRR ^t m ( 1031 ), RR Rar 

^Isf ar^ ^rsR <p*HI 3 1 ^re^l?r <pw R<p R4R«t ■‘p'fll'fi R*reR <pwRc®i»i 1 
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cs^s ?|f*f <£R? <1%!M 
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1.3.2 

cwt ^ ^fwt ^voi-^cv© ’fm<R'a3iw?i mre ftstRR ^ ^ 

*ms r f^sr ^Rrr%r dt-wn ^ti 1543 to c^Mif^sm (fear 1 . 02 ) r^rt 

*j<M»I«< 1> <*R>fT> RTl*RTO?rRMt RR (^RR 8W*I^ *f5fc|RRS^ TOT f*IE*lf|RR RT ^ 
»iF»j4»l<.<m TOfi ^ *4Rsfi> *1lf®if®^ Rstf 1 ^ TO) i C^MlR^to*! c«il^»i>^ 

'0|I'B|(.«1 *tc® %r, ^blPlPl'Q (1564-1642) C*lfi>C<P ^Rt? RlTO ^Rf ^flwi I «flf*tf^ ^ 

OT9HR 4*W1 C 5 ^ ^3jf& fifSTt^t ^RlR ta«0|R^» *fRR *j&*il 4»t*l*l1 *1jlPlPl'sw > (B*fl 

1.02) '®K.*i4* "*1*1*1 '3ft*]Pi < p ftsstRR *s(*i^ > 4®il ^?T 1 ®w wRe^c®*! £R$f ^GTTR 

R*1*IRf ROR C^fflRRT *tC5f|RR C*R #^RT ^RI <»ltJlC^) ^ I 1687 

WS1CT (f53f 1.02) *mRkJI*I <£R? W ^ SlTOt TOR, Rift 

^®T «<W «lf^tWR f%f% fcsft to RR 1 TOH>(4®H 'SRJ TOT TOR TO TO 
ft®# ft^ {•mRom TO *1ftffo*r TO «iWfl» W «WMf»1l>l *llR*H I 



ftaf 1.02: OTMlPfeR, ’’blfaPi'S i£W Pi^M 


«i^h"l "l®l*rft 'TO ®Ww ®*#»i ‘iR 5 *i*i(.'1*1 Wf Rww Rc<it>»il <mI 3d®l i 1798 J il(. sr i 
ol^wlva d4*)H, 'St 9 f ifR* *RRR "*1% <iRS RlftR* "Ifew 'sl v Hfe(.'s ^Hl*®*] <p*il «il*i 1 
vajt^e «IW<P ft«a#*i sfC^IR 'S’R 1%% »Tv5 1850 ^TtRT 'Sffi ’ifcft'Salwo 



fti^ 'Q SHIRTS TO «fcTOf ^ ^ I 1778 TOT f5R TOR 

<.®'e*l<p|*l <qc° 1 *l ^J ^JSf 'oilft^pR TOR I 1800 ^itRT tfsHSt taijll®<p <uli»|Q ' 0 ||fa*p|* 

*R ft'jjre ftRf RR *RRR 5 k<i*HI 1 1820 RlRT 'ai*ic*i5® (^IR sRRf^RT^W 
i'sQ RRt <ll*| I 1831 *lld®l <Pjl*llt® 3R? 1^<P ®l*l S|R>*lin> «||R^I*1 RSRRI 












































































V 




^5Rf (RRR C5tW CTO *lGH's*'i R*R t^S, fcsfR RSRT RR l 1864 Rl^T Rfl^SCRR (1 m 

1.03) ^sr fom ■suri'scrr a i 51 ^ t i fRCR *rf?R^R%r « cStw wajc^ 4 R^ ^jcsr 
RlCRflRCR (4PT CRMR OT RflCRT «ihc5] (flRsfijlRjrc ^s?|«t i iRijR 'G 'gw RTlRRT 

rr, ispm ^ ijffr r^r 1®r i «nfl» RRtRT*fcRt*ft %f, rjrr 

1801 ricr ^r? Mltal* Rtwr TOiftr ^t rcrr sIrR r*cr crcmUfr i 

1.3.3 «M^R»IW* ^prt 

%RtR?f *T 5 t% m <RC^ R^Rl CRRffs RRCRR £t#n© MrRIr^ iRCR ^RR* 
RJWJt RRT *jlc<^Rf l 1803 Rt^T «9|«v*| MlRRfffW ^ Ptww, 1897 Rl^T RRRR CR^ MRRl fc iR 
t'»'©n 'oilR^ta <PWC^*i, 1911 Rt^T RIRRCSPH!* (ft><$ 1.03) CR^lCRC^R, MrrI'JR C<PCti 3 



fi>3f 1.03: Rfl^QCRR, RlRtRCRltf 4R? <?# ^ffR 


AfeGtoilcR *lW6w RtsftcRt RlCRh ^ CRRT cMr Ir^HrIw te ^pc 
Rcya«ifi> t^lWklM RnMJtRRtRRRf, <pI*H col^o 'q^l5l ^RIR^MR 
^CR^JaR'®R tR^tRR R*CR iRBfSRtCRR CS'SR Me® RtCRI r* 5 ^ <ihsc<q ^5t <HWl RU> RtI 
1900 RtCR RjRf C^RT^R 'a||R*p|* <pcs»i, <£|^ ^ RJRRR R>CR MRRoto© MRRt^ 
1*Rl'»^h'»l RJtRjt ^Rt R®R I R^l’to c«pliii*5N R?MflRR \sc'q* Rf$R Mlfafo* 

RJtRlf %R SfWRR RffaJRRtR R^[ (fe 1.04) ^RRTwfR^ Mtf© CR '=mh CRC*I%RR, ^5R 

3 ftf% s R| 9 r ^r^zJ% crUrr* rric^ crrr rr (rsrt rr i 1900 <Rc^ 1930 ricrr ^ 

R*IRfi>W RICRR* R® R® RvM|^) fa®r M>IR|hB| 1| £lf®f$® R^CRR I 

Cb|4/<H*I ®RC*tR RtRR %RCR ^IR RtCR iRRR R 5 * 9 Rt RRR CRSRt RCR% 4R* 
1887 RtCR JII^WRRH « CRRtR ^R RtfwR RRR C5$\ RSR (R*IR <R £|^s*lFF 
^IR RtR iRSf RtCRR CRM I^R 1%Rt *l%% RR RtRJCR RRR! 1905 RtCR 


*Otor 






























































(frai i.o 4 ) ft# *sr RwIBftlG <£i$ <uNJt *lt>ewr *im i ft*# 

^r (Sic^ W5c?r 5W£fw ^ar E=mc 2 <tt ^ <3NteT oftM 

^ 'SXK/P Hfet'O ^Rt I 



ftar 1 . 04 : 'fl||*l 4 ll» *R? (RR 


c4Hil4»l»i Rftsl ft# tsr QwfiJI# Itott* 1931 ^tier sift *Rtc# 

(Anti Particle) '®lP'©'9 CTR*lt C*# *|«m 'oilR^'o $,c?J TjRT i 

1895 tm ^BR l 1896 RlC^T flftR <R *fiRt$T 

(RW <.\»@rfo»« ftft^ef | 1899 TflPT f#tt3 *3 C# ^# (f53T 1.03) wlw«iN ^T#^1?r 

^r <*r* ftsstf^t ^Kus *ne«R ^nr, <r?|M c®cs c®^rftR 

1 . 3.4 *ftNR'»h 

aR? 'ail^ftp ®i|R*pI«r ‘phc 6 ! '*lft*tftt airenFiwu* fr# ^RT "53T 
i£R 5 'Q|t*i^» Rf*t •lf«G'a tsjc^ii.eiwu <q>wi *^*i •Fpr^ e tt 'oi|R^\s ^cvs sitR* i '©|f^<p Standard 
Model'3R#^^HI»Jc»ilw Daj^k'olw ^RiP'© ®rMI'®^R><.\© ^PR^lJ 

7^7^-^eff'S|PT-^6\5(wf <q»(.<l^»Itf CSRft^^Rt (i£R^ velum 8tft ftC5T 5 R 5 »r^ c fl? 


^hWlRwH, w-^o'sr & iPr 








































*liNltoh 


Jo 


’l&R RJNJf i Standard Model <K3 <4^ '^ e tt’tCRm wT RjMjt ^mt ^4 

RR R£R '5C33' ^SRI H?|R wl'st'l RtCR R1R ? 5e tm «lF'©'5 ^3t 'SR I 2013 RftR 

*|3)«H*1IM Ml«HC4 *R1$ RRlfi> ftfi^ft to> ft\ftftS tolCR *RT 'SR i 

1924 RtER 'SlRR <.iR«itoi«i *n’]c,«il RRJ C«t^ ^fCR RCR RtC^, 

C<in> 2|R*fR <PM CR *jlw *jlw "SP^I m '0|'®lc'S 

R^'sitl® ^ 'SftRRtR H«T l tol^kl CR«IR 2ftR C5tR Rto«l RSR RfcR *to RJt?’ RftR 
2fR® Rc^RcR ^^*411® t'st^ 'S'QRtR *tR CTfi> fiWRl'S ftJfS $||c<p I '3|Iv© R’Eit^ fa'8a|*ltal 
(TttoCSR, «fl$ StRtRR ftfttftfc, «W RfcR Rt 4R? faWlO®R R 5 #^ 4R# RRjff (ft(ft 

^Prcrrkri wfetor <mtorcsR, ficuss sm ^ *uHito 
rr 4 rjnjt ftftu® *iibr, Rtf% Rjwr ftftus ssr ft^m Rjtfm « 4Rtto 

RtR'tt CRER fR£® R?T I RtR R&R PlW R'ssl^hl RCRR®tt <PM <ll(.c^*l I 

<p12>*i *MC j 4r Rwh (Solid State) Piw RCRR'It RRREmiD *tRt$(R 'Sr? CRR, CR^^Rt RJRSlR 
R>CR <i\s»(h ^c«i<p^R<p^ Rfl5 vScics?, <mfi> W»ih ->i'sj'®ls I'sfe^ i 

1.4 $W*tJ (Objectives of Physics) 

csm t 4ft ft\m osn?r <m. (ft *mNtoR ~sm. towR <?$ *m csff 4fti rsrr 
ftmft Wft ft*$a Rtoto ^ ftift \ (ft c^Rt m?ft TOt 

*mNtoiw<i ^®r wmt, *mNtoiw4 m^ft RtodlE ftiftft ft®, ^ 

cr??f tom wu ftftfc ftm *w^R*iwn te*u i (ftfttft ^ftm ^rj 

^Rt *W<R«8|WH ^IIW 1%5# <Rffo <1#: 

1.4.1 8|ff^ wu 

£|l&1 r l<plc«1 ft 5 ? cnc*t 5«pwl C®?|\5 whw ^RJ l^pcslc^ W^*lJ '*1^ f^C?I 
(7T«fr PtwM I «R??R ^ *3^ ftffift ft\ft (TTQTrf 

cflW^ (Magnetism) i '4 <p$'»I(. 4 fiilft 5 ? fsj^f 'oil^ 5 ?H^R ^t*fs? f^C?I ^Rt ‘5J 5 T (Rtf 

4ft tf ^*U *1% to ^to«t W i ^ tom *TC3R ^ Wf ^lt 
\trt+mt ^ ^ (Electricity) i ^I'ol^tc^ ^tf to ’t^'tt ^ 

4fti toi%r attorn ^m 5 ? «nt& to I’f 4ftt *& ^iff? rr crstit ^ 


*o$1r 























































































C#s ?tf*t i£R? *rfTOf*t 




f^jT^ (Electromagnetism) i *R<I'ale's o©'s?Rq>?i'©l '0||R*^v© ^STIR TO l^t 

^tc*r tosSt faro fafroM ^jrjt tor tor ftSfoti tot rw r*r to* tocto tot 
' aiiR^ to i TOtffrot%T rr ot*iic*pt frorc c£N$to tot to? ijtot ftS&ii tot 
TOR fTO fTO ^T I '®lw^c<p TO^ST TO TOR R^T (RTOT TOTf $<.®l<PUjl C^PPT I 
TOtffTOt%! Wt TOR, 2|ffaw> TOlTO TOT TO? ftSfoilR TOT TO ^TOT (R ijfc TOT 
CHIT'S TO5$ ^3R Vfrsm ^TtR TO i 

TONfiWh t£Mw$ TOR TO TO 5 £t<^TO WIT Senior TOT RCE^ i TO^Iw TO TO 

<4Rfi> to$ ftsR toc^ wj fro, TORifos croff c*tt^ ^HftcR ctN^PTO TOR<I fro fcsR i 
TORtfljPlT RW froiTO w TO CTO® TOIC^ TOR ftSfoTO TO? TO^ CTO 

'TO' rc«i<pS*i , »J[c«iI i ^TTOaR TOsfl> e>ilPi<p TOR TOT'S CTO CTOT ftSIijnih csftfrr TO? 
ftSlH fro ftsft I TOTOafaa CTO TO fifcjfa TO? CSfl^TQ CTOl¥ TO TOR TO TOSTO 
ctHto to fro Mt i tcro#r to? ctoi¥ 1^? fro fcsft Itor <?# to©rr torrr 

’IctoRR R*iii i 

1.4.2 8|ff^ RilW^Wl *tftt 

'oilRxph <rcr tottot TOift cr Sto cTO 5 Irof <tob fror <r1t> Ito rstr to? <Rfi> 

CTOT «il»iR «iyih <psc'© Rf?T CR *{R% TO' ftoro fro 5 'R W*T i TONTR^h 

RfR ^ RRTfRRR TOR ^®CTO TO CRRR TOR CTO TO TOTOT (Rf& CTO^S TOl^ TO i 
to# RPrS toto toto 5 tot RPR> to <p'©5^ tot fro 'RWR tocr to? ^jropr Rtsf cRr> 
«IHC<I *rirofTO (7# Ir^sTOKR R WtR TO^© 'toHjft <£< TO R I IrS^R TOTO 
tor ^ Ptcr voivo)*® »i^<P'i>it«q st^tro rtTRT <pwcs?i i gt^trolro^^i^TOw 

TOtR TOT TOT «IC1<P WlnTO TOT 9 ! ^R TOTO TOT TO I <p|cet^, TOJTO TOR ^j5 
fTOI CTOTOT ’IW <i^<i 9 lt^ ^JMTT TOT TOT, 15<p CTOTO ^fc^ 5 Rw 

TOf^TO 5 ^ TO^UT TOT TO i stffro ^ fTO^tM ■»ilS^»'olw 'StHR TOT <?# CTOTO 

te IroR'T 4MW, CTOTO ®BRiR§fTOs TOT TOtTO < lf^T-'f^f^Q 
TO^T I TO^R'fclWO iTORTO TOCTO C’tTO CTOTO 9 tCTO c TT TOC^ CTOTO 

’ffT^T-MNni TOR 9 tCTO c TT TO?T StftTO Iwr^lT ^CSf CTO TOT 

Wfa'MlC'R 'JJff ScMT I 
































































































1.4.3 211^4* ^ R^M 

'oilV^R'i *«l<l ^>R t^c.®nfT»r»n» E = me 2 ^3lfi> C3?T ‘PW wRwiRt a, i*i, «<iw 

■*t%® ^t TO I 1938 'flldJWH «*W C^VJH ftvSfoMW <&U6 C#i 

<?r R&Qnipm to erfif to*t ftas ctUt *lf§ Hpiw <r? 

RfcljMlH CTOt fcsft W <?lfi> fa§fo TOTO ^ fl#5 C¥C*T ^$cto 

*RF ^1^*) WM C*P®lt ^C?lf^®T I W mem t'fiffl ^JTO ^5t *Rf, t£|^ "* | 'Sfl^PRT 
^Icsre «iMkil ' 5 W i ^ ^ar ^ RS&iih tauf^xp c.<pttt (Nuclear Power Plant) 
fcsfir TOt ^ i£RS 'qtalcn* CTW 5 ! »£Rsf& Piv5la»«il<i CTOt fc»1% Tlt^ i 

*h|x|fo08|<.»m i£Rfi> '*tNt <p|$«i TO’TO ^nMRaah ^R? C 5 T s ltC * i T TOHRhl^l "^tW 
TOT TO i 4$ TOHEwllta iRCTO 'olu-ra *p ShfspuR fcsft TOT TO i 

to ^SRS^WR aRsf& ^T»R% TOS RTOM TO»1* 4^ 

i£Rsf& '0|(.*1 < ? ^5 'amh *M((.^ I 

'aiNsI a]\5tW OTTO5 *ltTO 2^%^ 2ft?T CW3^ ”HI'4 Rbb|wi C^T> 1%Rt ^5 'annh 

i ^ fflroTO cto *itoR'Mm*i #r toto tots* ctH> «*ft cro tojto 

C^NIC^ ^«l<.3, I 





9 iil , 41^'88|c*ni TOlTOt*! ^)'»iw ctffij I*imi aRsf^ c 9 il j t»i<i tafsi ^wl I 





f " *\ 

aR# to»t c$m w <rc?r «iiSIh^i*i <siw <#©■ fifro 

flwfit OT TOSf^ Wl C5Tt^ <FNt* TORWTO $R4)« <*R# 

*cilC^I C^T ^ y>|^^|-5| <p|«n 1^«1 V5t? C^tM i£Rif^'^R e t ^CSf I 

_/ 


*o>1r 







































































C#» Rift 4R° ^rf^RtR 




1.5 C#® ^tPt iW ^ *rt^lM 

(Physical Quantities and Their Measurements) 

Rift 3C«1 <m<P RCR RtR, RRR <pnt«i 0*1 o I RM '55?! RtR—^TlRRt RRl^ ''Sftft i 
RftR £||&l«H<ph CRER^ CRCR 'SfpTC^ I ^ 'aahj^ ft 55 ^ R'aah 3,0® Rlnoi Rt, 

W^*t Rt <Fios RlRR CRIR ^WRtR f^R R*R ^sfRRtSflR *flft WER RRR 5 RR fRSRt 
CT^T RlfiBCR CRtR ^Sf^lR "^5 RitRRftlR ftCR CRER CR^t *£00® RtER, RtE*R RER ^ 
R>ER i ^©tR ^f«tf 2t^s R'aah <psos RER RRlRfR RftRfR R*RER RR l fosslwn RRE5ER 
R«iil 30<^ RfRRtR <pw RR R>^(.<P R^'®'Blw RJNjt RRt I 

u>R«i 1.01: SI 3®I»iu> *il®fi> ftR ftR Rift 


Rift 

Unit 

'ii 4 i»<p 

Symbol 

^Rj 

meter 


m 

'SR 

kilogram 

R»wwir 


RRR 

second 

CRC<F<b 

s 

ifRfR 

ampere 

^BlfttRtR 

A 

^StRRtiRt 

kelvin 

CRRftR 

K 

RRNR RlRRtR 

mole 

CRt*T 

mol 

^tRR ^vsl 

candela 


cd 


4^ WRO© Rt ^iRRt RftRfR RRER Rift ^ItRRt Rift Rft I <fl$ E#©WRO» ^1R?RJ 
ftRR RE?IER, Rt RftRtR RRt RRR I vSnk'SM CRSRIR ^RI RRt OTER RtER, C^ltRl ft*fR frftj, 
8W, test, ^ItRRR, «®r, Rmtarf, R\, Rstfotf, ®tR WRR, ERR, RtR CRRiFFtR teftft, 
ftijJ3 RftRlfRRt, RfRftRtftRt, ftlftettRRRt, RtR RftRlfRRf, RtRftRtftRt, RRR, ^tfERfw 
Rft, m RRRt«F, ^RJtft- Rftt3 'SflRRt RER C*fR R5RER RtRR Rt I 4R* RfttR 

ERtRSftER RlftRftlR CRtERt C*|R <R^ I ERtRtERR Rl^ RER RER RtER <fl$ RPR*|J Rtf*tRtRt 
RftRft RSRR WRJ RftRtERR fft WRftJ Rtf*tR R$5R RftR ^TRftJ iRR 5 fcsft R*ER RftER RER! 
®ll* 1<.«1 ERft Rftj RR, CRtRRt ’^CR ^IRtR 5 RER (4R? Pn><R *[ft RER) CR RtR Rtte Rtf*R 
Rtte 4RR5 l^s rs^R fR^R CR^ Rtte t£|RR^ RJRRR R^CR ^flRRf RRf%^ CRR RSCR CRR^s 
R tRR i J il v sf5 Rlf*!^ <10*1 or1Pi<p Rtf*t *^IR? or1Pi<p Rtf*t R3RRR R^CR RRR 'SfRJ c<plc*il 





























































i8 


*M , 4R*8h 


HlPt *IlPl i c41Pi<p ^lPi^[c«il ^.CCR. '»<!, ta'jjfcxp sfafc, 

^t*ffla|t, ^ %*R ^©t I CTtpRF # i m ^M©SflP><MM 

'*i|v®T 5 (£)<p«p(.<p si 4 '^ s , (SI *P*lPl 'oNN Systeme International d’Unites 

^wnfl> C*lW) PTfljDHt 1.01 <$to WltCTt W i 

1.02: «K.*i<P ^5 '0|G*1 < P C5jS ^ U>PH 1.03: '®l<.*i<P ^5 C$|C^ «K.*1<P '»?' 



m 


6 x 10 19 


4 x 10 16 

<tow’TO*to 

6 x 10 12 


6 x 10 6 


9x 10 3 

'Ol^lwn frt# 

1 x 10" 8 

^IW *H»||*1*I 

5 x lO" 11 


1 x 10 _1S 


^?T 

kg 

'©iiwit^ *tn®nfa 

2 x 10 41 


2 X 10 3 ° 


6 x 10 24 


7 x 10 7 


5 x 10 3 


6 x 10 1 

^tott 

7 x 10" 7 


9 x 10" 31 


1.5.1 <44>4> (Units of Measurements) 

^ ifrW’tPTt?' *lf?fat*t W <?# ^Rfnvoltq cm^W i CW: 'HfWI ^ 

WWW 299,792,458 WRT ^ *RC?I ^ItM <?I ^ ^ p|fct ^ <£)<p 

to* i ^ totteffcsRi 4*n?it *rat ^ m *ht aifiJftiiivi 

f^?I 3.9 cm '5w?'sl <i)lc-»i<i PPRJ «?T I (t^t%It ^ 

toto* w <mc<h <?rc Wft (7tc*i <rwt ^ 

tol -&K5 ^ ** i) Plfetillvi 133 (Cs 133 ) *t?*lt$sr 9,192,631,770fi> ^ '^s 

CT *#5TW ^R?l <?TCI C^r5T <4^ G'»1G < P'® I <#RT ^2f*4 *t I^T *tC5P& 'sH^MfC^ 5 
273.16 tol tol CT ^©t*fat3It ’tt'QTIt <4^ c<P«nRj*i I 'QljlPHillwm >i|<P<pfi5 

CVllTBlvjfD ^ri>T CTO to tor £RT3 <Q& 


*o)1r 






















































































C#» 


^IlWf W i CT ^tlm ^9 <fWt ijfi> ^t<r £tfa fat# 

2 X 10 -7 1mv5i 5«1 <1C®1 ^t?P 5 1?IW '0|l<P<J e t <PW CTIjT '95^ 'oulPHok I Mt?T C'T'STIt ^.ccr. slslus 

fa# ^i%r, snw ^st^m ^ ^ ot c^r ^imr wfara -w ^im ^t! (c^rat 

’JPT ^ <?I <4^ 4<p<pi3Ic<P'Q *iR«r»lc<i ^Ut *lfa<P' v Rt '9t^ 0 


cS^Bf 1.04: siWP ^v5 C®R^ vo|(.*i<p C8>|S ^i?Rf 


^TSRI 

s 

^ W 

4 X 10 17 

vbftwWWH 

2 X 10 14 

■sit^^^rir 

8 x 10 12 

1^*T 

9x 10 4 


1 


2 x 10" 6 

^•n^<p|«i: ^5f ^ITM 

2 x 10 1S 

^l*n»i<p|«i: MeV ’tffl C^ 

4 x 10 -21 


0.12 I^TtSftW CT 12 *l<raT$ C^ 7 R ! *IJ¥ c>ilPi<P ^*lt Csr^, 9 f^T^^T^n?H) 

WI <fattf ^ tfRT C5IH i tfRT 4JIMHH Wfs >Mtl>UI ^T: 

CTICTT Wr #r ^ tf&MfalM (Steradian) <£RF «*&&* 683 

*& 1##<h %st fata st9t*r <?$ ^tm<i ^ ^ 4»jimj«ii i ^ wwiwi 

'fillWWl ^ ^t ^ ^T, CTfl» W ^ t»IM>M» 540 X 10 12 ~m c^t 

^ilc»it i ^9 ** ^t *ttt<n 

tsimtm *n^it ffpsufir ^j <*iw ^ <s$ wr 4 <r 

1#^ 'Slk’sH 1.02, 1.03 1.04) WHT ^^It I csl^l U>fWjC«ll 

OTfaT, '3|^P<1 CO'Gl <K3l! 

?tMt> 4<F<F17F ^ll^lR^IW CsNc^ « OT85T ^FTt, <?F§ ^flt ^ 

«fl®t tt©Mt*wi "51??? m&\ ■sr?? <m\n s^R'Q ct$, #*r mm ^?r ^ ire? 

$*Gkc»ii3 fad* '*IMM Ijft 4l>t c«p«ics i ^sre ^ <1 SIC's ^9 

<^faJt?i c^fisf «?■ «psjj^, ^ c^c<pt» w ^ra?r, ^ f^fsf c<p«iFs»«i ^fatsrf <ps$^ 

^S < ’s, ^ <p|«*5 «psx||Pi, CSJH <i«ics ^t ^ <wlc©«il 

w*nR ^m\ c^t csiwitH4 m^w «rm ^ffcsi ^ <m\ csiwicw<i 

























































































*hlvfPi'33h 




^*11^ WRR C^Nt^TR i (.'©Mens ^ 'sthc«i jy.<i R, *llft<pi3| 

<PSO® i ?TRR e i'»tW *IR: 

• RM fa fctbfcl* <*R5SR >ll^«H Rfi> (RW C’fc *tW ^|St WIL5I# 4<F 

fen 

• i£R> f%r>R <3iwf 1 %rt ^r atc*T *iift sitw ^r 'sw "5^ <*ra> 

• ^r?r <*w ^ fer> *m (?i^ w ®rtc*t c^r wiUiyJU «*w 
<?n^! 

• <1*11 wt's ^ttc^ I'»*ii5l <RR1^r WM '^<P' > ilc'4 bl'sf <p^l ^(.®i 'oulI*Hiik 
R^R ^Rt ^ l ((RRI^T <?PR 5 C'»k e V5l ^I^Rlfeps ■fl'Sf w ^ l ^ 4*ltR 
*Rfr ^ 5 ^ l ^ <lNs ^Tl^, '*FJR, HfCSf 220 C'olc'v^ font's 

wifaRR 1^5. r^r ^*r *rs 220 'sth^o 

• *lfw <plwl 'oi^'JXl <PSt'» ’flf?T, ^ft CTU5 ’ttC?T ^R 
*& <R5#*T C^s^i 

• G^hol '0|^o<l <Ml ^*1, ^®Tf C^O® ’ItCiT ^<PL>I ^5 t>Rcb*l t>Rt> 

’fife CWlSlyjS CTffi ’fife M ^ 1 *** RW ’life R*t <RR <#T 

3||C<P I 

• tviivi<iifo4 'eiiwiw wiUi^iw *& *jim>«ii ^ *tr i 

<R*fc5^ *ft^ ifR C^twf&fl, f^5 ’rf^Tf’f f%^ ^RR *SRJ ^R'Sf I ^ ^ *tf?RH 
vqvjyrvs ^Q, '®Kc«i 'oR««(.'s *T*R <.<plc*il 4‘3 s T>t ft^R ^5*R (R5f fe cvoRluw 

(<RSt ^mm sir^i 

1.5.2 tlpfe (Prefix) 

feR R ’RfsffeR Wt ^RJ 'QMLW RRI ’rf^ff’f ^JJRff® ?$ i ^fWl 'i|RlCH<] 
W®f 9 UMI^I«I ’Sff’f^® ^ (6 x 10 24 m) ^RR^URf «fl^^@Rl^^Jpn<’S|fe 
^f(lx 10 -15 m); fe^f ’fl«#J ’siT’fR WQ ^ *RFR 5 f? , «Ur 

■^R^R lt%5|1f?R ^R? «R, ^ 'oil*«'sfllvs<P'!>|(. < q SI ^*R*f ^t ’(Rw (prefix) ft©t% 

W (RQTIt i <fl$ ifrs* «IRR ^«f <f|^r ^5 fet ^TCR<J> 






























































yi 


*R*&t CTWtW *11** l fc*M»|jB»lt 1.05 4 <?f*ftWt WSI ^Rlt luPtH #*W 
f^gr i4<jc s il ^|*^fSRI <u<i^ls <pl<i i ‘j ^'9 &qNlc*ita ®mj ^I'stls !*u>l<i *T*^T '£R y R > c®ill*u>l<i 

i <pjlc»ml<i C<II<IIIWI<I ^IJ *t*f ^1^ *Tt *E«T *1®f! 


iSR*i 1.05: SI r'SImw <w^^s'® ’jR'sxp *t 


Oi><Pl 

da 

10 1 

c^cSl 

h 

10 2 

^ * 

iWlt 

k 

10 3 

cm 

M 

10 6 

fm 

G 

10 9 

cfcrt 

T 

10 12 

cm 

P 

10 15 

<*rait 

E 

10 18 


c®f* 

d 

10 1 

c^iPS 

c 

10‘ 2 

W\ 

m 

10‘ 3 

>ii$w>l 

p 

10‘ 6 

*JtWf 

n 

10- 9 

9m\ 

p 

10‘ 12 

w^cBi 

f 

10 15 


a 

10- 18 


1.5.3 ' 5 Ttat (Dimension) 

*tm\ c®n?r c*tft ct ^Mm wm <flf*r «nwrs *iar ms$ 4w 
mftflpitw <F*t *ra i *if*r c^k te sm *s*t *1*, cm 
«thc'»$. ** i Sit* ji»ic<ir <Tlf*lfi> <3*1* <3*t* c»ill«i<p *lf*t (frNf L, *** 7\ M ^sjlft) 
<?taiw <^s wht ^ i c*tf*<F *tf*t c*t* *r 

<3*t* ^QTrtc?r c->it>ic<p ^t* 'sn^rt *e«t 1 cwr vaii^i c*** *«t ^ 4*? 

yym 1 wt *11*1* mm m$ c*c*t* ’iR^w* *1* 1 <m mm m$ w«rtw<r 

^QWws *1* 1 <pIc'str 


r 


(<Xtt *131: — = - = LT- 1 

^3^5 T 


K- 




’TO 

W5 2 


= ^= LT 
T 2 


-2 


^\m ^ mc$ **1*^ ^it%sri^rm **«it *** *tc* *tw$ uMifto <nt 

c*s*m cm **** 1 c**iw cm m w <iiPin>w> wstw mm ***w 1 ^ 3^3 


^fr-'s, ^wCR'Ssh, ss’T-io’r caf*r 




































































*liNlR«3h 


iv 


^<PL)I "SflSTt Mimic's ntoa sjl<.n>(.i5n (third bracket) t'o'on C^*f (.►Hlwl 

■^1 (?ra^r [F] = MLT ~ 2 

1.5.4 tawlPta 8f€to >e (Scientific Symbols and Notations) 

4<K<Pn ^fsT^s C«T*lt? fto>n 

1. w>l(.«il *llPl<l ' 5 TR sm*\ <pnln «t»u I^i t£j < T»Ti> (space) 

<3TC*I ^^5^ 9\*fcs ^ i CWT 2.21 kg, 7.3 X 10 2 m 2 fast 22 K, *b©<M 

f^Q (%) C) <*T*R <?fcFS (") CFPH* W *R*IJt* 

c<l»ICHl '*Ffot 'SfRl’tt space nMc® ^ *Tt i 

2. t[®t 4*(«n *fh9?rt ^Nt?' ^f5 <£|<p(.<pn 'STfaNtE’T <fWl space ftc® 

^ i CWT: 2.35 N m 

3. '®t 9 t <P(.n *tt'Q'?It <4<p(.<pn w^ln W5FF */’ (CWT ms' 1 f%\3T m/s) ftcn 

m\ d \ <pnl ^ i 

4. <?rc^5 8WH, c^n?it fcfsr ^rPf*® ^ra, *nw 

*ifofi>* (.) full stop ^ "m ^ i 

5. 4n>(.n>n ^ (^ftwf CW faiJlwn 'SRJ m, (.'>ic<pc^n s i 

C*Nt "5$ italic ®i*^(.n i CWT 'own '5Rf m, ^*IJ v ^®llft i 

6. <4n»w»n ^RW® C^fS ^Joon ®r4»cn C«Plt ^ cm, s, mol ^'®)lR i ®cn CT^C«TT <. < plc,*il 

fast% m c«i^ ewnt w? c*r»npT w (PteSwn ^ ^iw n) i 

^ £|sNt> ^5 ^lc®n ^ (’ijlwc'in iMyilw ’jfh® W 
Pa) 

7. <4<K<pn ^‘ p f 3 T 9 f (k, G, M) <4n»w»n (m, W, Hz) <.<pl(.*il ' j fN s ^l^bl ^ $w CT5R km, 
GW, MHz. 

8. (10 3 ) C«l^ ^5 ^5 ^US ^ (M, G, T) I 

9. ^^pcn^n ^i<cn j '®t^lt n^n&*i ^.cn »it (25 kgs *T?I ^ ^i^n 25 kg) 

10. ^ur ctIPr 5 w <£& «iRw C5^t <pnc® ^ i ^ mm 
i£)^ (fh»c<pn 'sit^ltCT line break Gt'QTit cnc® 1 




















































C#s ?tf*t i£|?S 


to 


1.6 HfiMHn (Measuring Instruments) 

RF»si ?tf% 'siMT ^ <P‘u j il s ff?JHt?f^®T i '0|l i 3l»i<p ^c.«i<pjaf'i < P J i 

f^s? wrtfa? ^Ni> ^ <?nwr ^ i ^rat ^ ?tc? ct *if^it e t 

’hNlfawh C*Mt? C5^t ^?? ^ *SRJ Xj?T9, ^5?, ^Rf, ^ffatSIt, f^S, 4?* C'»l(. e V'Sf 

*n*iw$ anBi*jB m*u (£)^it ?m ^rj ^rat <?m wt# 

<pts (R^Jc^I 'oilcnl&il <p?il 

1.6.1 C^®T 

c^rt^r fcNj tsrj ISflSfir ot»i ? 3 ? 3 i? ^ ^ c^mt r?i^ frwfc l^m c^r 

i 100 cm (<?tPBftT>t?) ?tlm «Wt ?t«T 1?ijt? <?^T ?E®f i ^^iFTt W 
Sf^To (^|Rr '^T§ '5lKfl e t C*T**t!) ^ 1?1>1? W»l« ^SRJ’llP'f 
m ?? W ^3 ?M ?>fB( s|lc<P i ?RR 2.54 cm I 

<s?n5t >i<kt>«i ct ^ *rw w ^rat c? <#*» -sit^ i fifcm <?^r ^^<^5 
*T*faa «ft^ > \si^ (.^*1 <imls <pw 'oiN^I <.<pkil tn*fj frPifaiJls 

’f*fcs 'Jlt’tffo ’til? 1 'oitosl ?f? ?f% C<MCHl faf? 0.364 m W 36 

Wftfll&H ^ 4 fltPlfll&H I ISflJBT CT»I <IJ44»N <J»W 4? OT ^»MM frNj W *W? 
??-sr<te <?^r ^itsrat ^R?nt: ?*tff© ’ll?? ?t 4?n?T ?*g? frNj 0.3643 m 
'Stlwr C<MWl 4?n>t 'oivsj'V) ^ ^5f 'oiMtis 4 ^'Sfc? 'stf’tt Skfll'sti ??, R 
'Stf^ll? (Vernier) (?^®T •ttC? 'Sf^ft? (?^r <K3 C?i5T ^?t ?1? i 

'©iPfoto <?^[ 

*t?t (^twt ?^p fwPifviiJiw<i 4^5# *ftc»fir ?wmtf% ^ ^fK 

?^? 4 PiPiPiUw c#t 5 <RI 4 w 

«ftt?*t C^f*t c?5t C^? <p<k.v© ?£eT (?^«T ?J^I? ?s?t ?t?, ^ (?^«#f ^pT w<w ’tft*t 

^rr’tnRt «ttw ^?? ?mw-c’f^R ^rmc=rt ?m (f^n 1.05) 1 <?Hn?Tt ^ 

cwt? 9 PiPiPlUw ^iPrii^i cwi 1 ?r<K >eiPfon ™ 

2kw5t — mm ?im PlPlPlUW C^ — fv)Plfwi5N ?5? 1 ?f? 'elPTulH C 5 ^? 

10 10 

#t C^tCTT IvjPifviBN ?tC« 1 ? 1 ?%?I ?Nt ?? ^ 5 f V 5 t? 

f^rf^rn c«tc^ — PiPiPiUw w ?m?, 4? ’tcrf — (SiPiPiUw ^ «im?, *k<t<tfi> — 

i 10 * 10 ’10 

o 





















































































<.<pMS|$,^ fr ww^i i^f^mmemmtei fa«iw m, ^c<p<itw 
' f f*t »nfti Ttmfi> 'aihh ^®r t A( Pc o i?i •to »i«f<i RPilaiwIo mem mef Pww i 






111 

i i i 

i 


0 

1 1 

j 1 

1 

cr 

n 



2 

1 


^fT C¥®T 



fi>3f 1.05: TjSf <4^? 'ttlRilN ^P®T, Ml'blWl ' 5 T5^ l 

m<m ^mr 4 *m«im mfr <m ^ m csrcm 

^ ^Tf mC3 (CTO*T —mm) ^ *,«ic^ (f53T 1.06) 'oKcfi W ^mm 

W ^ 5>c?ic^ «|pfam (?^TO W?TO? (.ws faPifaiJm mem met fm mcm 

<Pk®r3, 'olPTillfl C^m <u<i^l<i ^C5f fam "STMt ^ ^TO®f I CSfPT ftff© ^?T 'olRVik Cm*em 
»£imfi> \sm i«rs c*k«h 'SteTO mwi m^faj < p v ® 5$—4i>tw ^t®T mPram gw 
(Vernier Constant VC) I ^fT CT*em ^TOEUCU C^t& «tem (l mm) v »lPfiil* 

c*q»c«m (1.05 ^ 1.06 fro? 10) %?r i*n>t cw mw i ®iN<il (3 

TSm^t c?HlM i^fBTO m*T: 


1mm 

VC = —— = 0.1 mm = 0.0001 m 
10 

extern frrti m*im w fifafmJium ^mem Tim «#®- cm cmem fma* ^simis® 
^r i mFfam wc.'tsi c^m m^ ^fr cw« ftRifaSh met? met im? fmm ett^mwff®? 
4*.«jc^ <mfi> (33 me? Tim 'olRVh gw met tpf to ^ i ^ c^er m*lt frr^m 
<?# m Ren*. mtsmt st^s frmj cm m ?1 tsar 1.06 <$? cm c^er <m frmj emtert 

«iNirai ^ I^Wf prf& ^c<J 1.03 cm ?t 0.013 m I 


*o>ir 
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c#» ?lf*t i£R? 
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fi>Sf 1.06: 4^, ^ <*R? fs*? ^ '^rt^STIt 'olPfella <?^f I 

wro *ltoa ^to (fear 1.07) wiw *rpjpr-c*to toe 

(Screw Gauge) ^ tom WI frNj 'siWt ^ 1 4*1^ ^ERT ^ifr (thread) 

'oi'S)*w uNt iflTO "d.wl liTOfir PTt?TlPti?r *ftr Cm 5 ^ «iM!c*il -qplw ^st 1 mm ^TaHn 

^?r i ^oi?r ^ wipf % (pitch) i <?r faw? wtft ^to w«ifl>M» *htot- 

C*f5PT C 5 T'S?lt ^ t*iIi»M* ^fsjK 100 ^H*t 'Sft ^?T '5PT «tf^ ^ ^ \ e fbm <SRtf c*<p«ilb 

—'StTO <*R> '5ft ^spm JS i 'SffK WPT — mm = 0.01 mm *1^5 'Sfftt 
100 100 

W isiiJlc^ ^ ’tCSf? I 



1&Sf 1.07: fw)fi>e® »lRill« CM»«n^8 3 ®TI^5 i£Rl <4Rsfi> OfstlM ^pTt i 

'flll'WH wlPfilH WTO *itoc® ^5t?lH ^fttPTt tost 1&1W3M ' 3 ®Tl^5 ^#T*IPT TO W5, 

<?n>t to ^raprft f^o'oiw Wj 'sjt‘®tt m\ 
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1 . 6.2 TO) 


«? TOt TJtn ?t '5ff*Jt^s 'fl®R CTC? (?NH 

fflw «?fi> c??TO ?? i TO?t w ?Pr cro? <£iTO 
<1^ 'fl'SR 1 gm ?T 1 kg «il 3 ic*i CTOI^ 
Wlgm RTO 1 kg. TO ^fSRT ?*§? W TO1? 

%5 <u^l« ^3T ^st, C*N1C*T RPrS «w<i 

'g«Til TO ro'o! i 'ql'sr^H 

<llWl*H (fSar 1.08) ^ mTO OT? C»fc*i 
«jlwt*n «*t? to «iiwt*n 

CTO? f»i^['®’o|(,<q 'Q®Rf& C?? <PM fe *ltC?l 



f&af i.08: t®f®f^t®r '®®R to? ?W i 



1.6.3 <W (Stop Watch) 

W ef*0 J v ,y t 'Q?t? ^J#T 4*?l ?? (f53T 1.09) I 

<£H*m to? ^rcro 'sjwt TOlt 

^W*jJIh*C»H TO*lfe? TOtM UTO*HOTU»lMl3*l 
wl»iwlw'Q 'qlwh to TOs *ltTO TO i 
TOC? CflWlCril TOfi> fflw *R? TO ’JJ 
TO 1 ?? TO^ PiPfv ^f5Rf ’ll? TOTO *1? ^R? RHf ?*? 
^>w <p'ox||Pi «il^|*® ^ciic^ (. j iR> C?? c«p«il 

TO I TOl? ?JtTO TO5, #*t 'flTO TO t^s'olw TO? 
TOTO *ltC? ^TO?f ^ %? TO?l1^ W 1 ^'O'oIm ‘tfSt ^ <p«(.'fi ?f TOtffo *llf? ?T I 

1%5f 


f^3f 1.09: TOt ?1^ ?t ^5*1 'Q?t? i 



t'oRloW ??t? <p|tB?. ^jlPl’tl? ?|^>|<| J T«h«'ll ?*? R 1 *^} (,'sh<|| ^l©f 

bHlMN ^!5| (i|^t^5?>#fTOf M?TO?t*TO *I1?E?I 1.10f53ifi> <Ptu|<pRl?>^ 

TO i TOrt? M»fle <?r« tt*itnr ( 1 , 2 , 3 ,... TOfFitTO?) to ctopt to* «lf??l? 
ewi? c^t&to cm& cfnm Pfstw to wiwn^t ?ta 
^ 1 (II'SR (£l^t %? ^gf? f?f^5tc? C^tPTf RMC® < TI?IC? I ■ w iI‘r'!s ?s#r < n?l^ 

^fte. ^ C’tC® 2.54%? «H^C?te?C?l 
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C#s ^tf*t ^ *tf^lN 
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■fM 1.10: W(®f fel ■*«il^vi9 fcofc l 


I fall* kO^L ] tf | b> 











































*Mxlfa'as|«i 


*8 



'aiyMl 3 ? 1 # 01 


Sw-I): a *nlR'!9 %?f <4^# "sotF frNi, g|^ 'Q Sm>\©| CTE*t 

'sk M3 <P^ll I <|R t'oUls ^l(.s?, J0 ll^,Ms ‘PjlPl’fl^T »Tt 3|lc<P ^t ^(.°1 1.10 fowl 

ffNttfTt t£p^Bt ’^1^5 fcsft ^£3 ^TN3 i 


extern ■sit*iflB ^®r ww %*nor pffl» 

^#5 ^iPr*ltt^r # cbiaiwu 'sii^Ntw ?Nc® ^?r i csttH ^ *ttc*r 

^t^f "3^1 I 


TOt ^iPta* *tm vaif^v 

c^ifS Sf^Tt 5 ? WC'Hl *tt& M i ■r* 3*wl, "^T fc*9C 8 T*i C^t*T Hlc*nr WPl ^Iwt. c^RJ 

£f*Tf*T C'* < PC a 1'fl *lt& *T5f, wh ''tMRj ^MC^. C^lR* ^1 t^C* 7 !^ *it& M I 

^ w$n?r Tsffim c^m ^r <?&m extern 

m C' a llT» <K3l—‘40 3.cc^ '»|RV||3 3R1®T VI ‘4^tf*53 1 3l3 ■q^Rio fcn>& i 

^,C3» 3 J ll'Q I ‘±|<ps>'»l(.3 *Jj!b 31*0* 2W i£R? vStovsl TJtfff I 

c^^t: 

eNH WPBnpBWT ^GBT'SIH s = . 

fclPfilW C^FT PIfl» ^llt n = . 

wlPfilH VC = S/n = . 


1.06: «lln'sl<pl<l "^5<f 2psf 'G tSw'at 1^C?RT "5^: 
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C#s ^tf*f 


1.7 HfihMn (Error and Accuracy) 

i^n> (.*ii\s4l&4» '*Hf ^qoql 'aiMwi CT 'sit^f^ 

^wiw^ TT ilf5'9 *H*i*i *lt ^slii *15 i R<mf5 ^ «nr, CT v l1<i»iM 

'3i<it^ a il?i ^IscH <H(.*il <p^c»il ajjr> *iinr1^ 'oiMvra «jht'o ct «o(N5il 

CTW*llf®%Sr (Tf^C^ ^*tPlt ftlpT ^ I <pIcWr. R^l'olw ^t 

WW , #5TtC9f Sjfi> «|M -qHR<p I vsw *|f|S[M <p\0$^ fi'gk 

i£R»fi> *|f|sTM «rt^© ^ i ^losrt 4^ citato *p«il<j>«nf5 

w <nft t^r <?0T's unfair *iriw *miwh t^fwwot c^s m \ 

«Hwra Pi'5®i'8l W 5 ?! aj&Pi'® I^RTSfNt «ltWT c'©N«l'Q osNItis 

’iffat? ¥HWI? I^nsl? i£(?sSt ^ff^STM t^TS *tl3C4 i 

*^t T|fa ijft <?^®T fer &# 'siH* i < q^Iu'!i b# W R'8«i'olw 'siffiff® *lt3C4 
<7lfi> W CS\m (?^lte W ^H'BlM W ^flit W5 ^ 'Q^ i £|f% 1 cm 
*1? *I?T ifW ^lt»T '®k«.«n S'G^lu PififlJ cm 4 £W*t 1 

■^s? £t^» bNffi> OT C*it cm fl®r ^ £># •>i«<i's 4<r f^r, 

^Icstt OsN* TlHt b^ffi^T Q&5* «|Pl-D«'s| 9ft?pt (Tf <^C*1 £|bPl« Piiica) 'aiNsI 

ai^s ?m (Tit «iFm^i]*<j cm f^ti ^rat ■#? <?tfa bHffi* 4 ^ 

4»l^l<l»llt 'skc*i ^®R bf^: 

4.0 ± 0.5 cm 

T3T$fk bf^ 3.5 cm 4,5 cm ^ C&5i\ ’ 5 Tl»T ~^S *|tc^ I 



£fet :i.n tn^lwl 4-^n»U bro^r? 


^ 83 : bf^7± 0.5mm^fc <p^tfrsr 



bw 6.5 mm 7.5 mm ^ C'S'sw 

wwlwl "Sit 5 ?"5^0 *HWl 

£Rtc?( '®iN«il R'g«i'®l ■#stc? ^rtrr 


t^ar i.ii: wc«n<i ■'ItW ^§iS?r bf*& 
7 mm 4?' <pI^I<pI^.i 


(n5t fef «lk®l1l>-ll MS ftspi'&Wl 


<5^t fSl 5 ®- (absolute 


^-8, hisr-io^r «tft 






























































*liNlR« 3 h 




error) i <ilw^. <4fi> '35^ £|^5 wlc»i3 '8®i«il?i <psl 'JlR’fa *tM<w5^ i 

M f*i*i>ii$. *ft?^ '©il^l ^T*I»T ?# £t^© '3ihc«i Wtft ^Tt i ^ 

^s\*5 «gfl> fspm >mu>« c#t ^#i 

|±0.5 mm | = 0.5 mm 

5>'»l*'© >5^ '°il i i<il Relative Error (FNtf® *ftf? i *I3t '*JR J c<pIcmI 

^■sir^te 'SllWlt^ ±0.5 mmi#^n¥^^#l mm^I^I <#fi> 
ta’qjli* <)R l m ^1 '©Irc«i *lR»il*lfii> *R^H> R' 5 «i i <4^ R*ji)5^ (.^Mlc.*il*i 
'st«ij Relative Error *^RT *ft?T c tt ^>IMI ^,«i(.^ i 

wffc 

'Sftt’lfaxp 3jfi> = £v»hs sjfl>/*|folH ^t ^ 

< p|(.'st^ '©iMtis '©iK^(. e f: 

T5fR^»^ ^ ' 55 ^: 0.5 mm /7 mm = 0.071 
'Wtwto %it^ 4$ o.07i x ioo = 7.1% 


8t?t: *i^t *Jl<> ^fl^F© 4<pi>l <^«is frNj *\fom <pw 10 cm i *J3t ' J iR J ■'iR^IC'l 
10% 3jfi> rc^ics?. i ^8^ C^3JWT ^R*tfw 3jfi> W? 

^T: <*$$4 *lf^lH ^t t%4*M 10 x 10 = 100 cm 2 

'*llt p lRp < p «gj& 10% *Pl(.'st^ ^©M *lfiail*t <pol r.c,«i ^sf 9 cm <5^? 

»nti>«l C#t 11cm *ltC3 i 

cww, 

^<H.tx.*J ^ 9 cm x 9 cm = 81 cm 2 <4^° 

>Mtt>«l «Pr 11 cm x 11 cm = 121 cm 2 '5P®«i 

■^RSj^ '^ 5 t s 's 

1100 cm 2 — 81 cm 2 1 = 19 cm 2 
1121 cm 2 — 100 cm 2 1 = 21 cm 2 

(7R^8 # Wi TO ^tiTOt ^v5fi> ^© T|fi> 21 cm 2 


$cOlr 












































C#s ?tf*t i£T4S *l%lt*t 




<plt'st$, 3jfi> 21 cm 2 /100 cm 2 = 0.21 

0.21 x ioo = 21% 

10% ^ stt? i ijft 

tick's *tt?[CT 'oil«'s»i « 'sN ^c<i F»»i ^°t! 


8f5f: Ijft f^t?t CTS*!^ C 5 T*lk 5 T ^ cm f^C?T T ff’t i <il«|fi>s frNj 

<£T4? tesr Rww C<W 10cm,5cm,4cm, CS\m W W *f5R*t <gfi> 

tet: <?HS$ (&m ^ cm ^ (TfQTIt CS\m 3jfi> ±0.5 cm CS\m 

■srk^ <sjji>: 

frNj 10 + 0.5 cm 
2W 5 + 0.5 cm 
test 4 ± 0.5 cm 


CskH ^ 'o|l?i'©'i: 10 cm x 5 cm x 4 cm = 200 cm 3 


(10 - 0.5) cm x (5 - 0.5) cm x (4 - 0.5) cm = 149.625 cm 3 
?{ms ^5 vsiltjvsH: 

(10 + 0.5) cm x (5 + 0.5) cm x (4 + 0.5) cm = 259.875 cm 3 
TO 149.625 cm 3 < V < 259.875 cm 3 


^vah® 


149.625 cm 3 cm 200 cm 3 ^5^ 200 cm 3 — 149.625 cm 3 = 50.375 cm 3 
200 cm 3 cm 259.875 cm 3 ^ 259.875 cm 3 - 200 cm 3 = 59.875 cm 3 


1^: ^ 59.875 cm 3 

Wfw 59.875 cm 3 /200 cm 3 x 100 = 29.9375% s 30% 



































*jn1vJfaasH 





sftsf 

1. sjl^»wn # i «mI i 

2. ^W^R’esIc-m 1^rcrc>* waHl^ ^fUB”-^f1^ c l^ ^ ^®tC^ ^(% Tit's i 

3. (^) ^iPr w® c^wm? (<) ^ ?tf^ w f^t ^ i 

4. (^F) 'q|*©«fjf'8^ *t**fp5E$ C^H «lific<P C»flPn» ’5lf*t *Rt *ETC5? 

(*t) ^ «m<PH •fl^PTf "#? 

5. 'snait <l« 1 (.'® ^4t? 

6. *lfh ! t-fifN 5 t ^j^-jpef <£|^ 1%^ *M^* C<p|*lluc<P Tjift fa'aaH 
'SHJ •>m&«i ’ s rc 5 * T ^wt? 

7. ji1no(T> SI i£RS^RT 'Q|*lj , J[C«ll OlCT* '?R r *I I M>hfi> <*1*5 C^*T ^G5 ^lhc<lY 

8. ^ C®Nt* tfSfsfl? ^I* v tlt* i l* ->il$er *C* f^s 

*tt?t*? 

9. Tgftfo *lfoCT? 

l. ct>R®n 1.5 ^»cn Pi cm 7 R ,? bl , J[c®il 3 <pH ^cul: 

(^) 10 12 Flops (’•0 10 9 bytes (*t) 10 -3 gm (*) 10 -9 s (<S) 10 -18 m 




2. ^ *^C* W c J 1C<P , ov (SJSff **31* *RJ Tt fef 8|^M **OTf) 


3. i£|^ 'ailc«nl<p<ic4fl W Rulur 

4. \b|PT 4II4 t£|*sf& 1*05* ^ 

*M*TO 1.12 Bwm 'SfffoT OP*lt 

5. ■•#* 'srtajt ml l. 2 t ~ 2 , si $&Rd> 4* 

m<p<p ^V®7 



L 1 1 1 Lilli 
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fiwS 1.12: 'olRiil^ C**OI* 1*1^ i 


*Oibr 





































c#® 




^Mbfl Stt 

*ttE*t fay ( V) 16* *fte: 

1 . wl«il*5h sWsr c^y sfyfK ^w*iv 

fa) sUt^y fa) '4|&*I$I§H 

fa) sjtyffasrt® fa) ^tewj-Mltf 

2. CTt'SR CSlW i*TC*TC5? 

fa) '5?’#“^ ^ fa) »ph&tq 

fa) Ait'oj^HW ^ fa) ^-5w ^ 

3. 1 ^ 5 ? c^yf 1 # sUft ^m? 

fa)«?r fa) w 

fa) sm fa) *W^r 

4. 4 ^yft Tf®^y ^r$® ^jiPwtirf wipw ot *itfc y^nt c*isr ^ ^ si*^ c^r «nfc 

4 cm, 'olPfells 5 T 5 I 9 tFa*T 7 'olPiiln 0.1 mm, frM ^s? 

fa) 4 -07 cm 0*1) 4.7 cm 

(«t) 4.07 cm fa) 4.7 mm 



*ltE*fa f&3f ^fc^y 5 6 8ft!fa ®'GSI ' 5 tf'G: 

5. ^*1 r&mfS'Si 'ail?i'o*i: 


fa) ^7rr 3 0*0 ^rcr 3 

fa) - nr 3 fa) nr 3 

4 



6 cm 

cm 


6. ^y 'Q ^ l&wm «ilii'stni '=>i^|HI'o: 
fa) 1 : 0.673 0*0 1 : 0.0673 

(«t) 1 : 0.763 fa) 1 : 0.637 


7 cm 

M 



tSaf 1,13: C*tlW i 




























V0O 


Stft 

1. RtPR 'SR *RT C^R CRR fer C’Rt^l? frNl Wf C*hPt«ifD<i frNl 11.73 cm 1 

^sr ^ ^ *m 1 rif*r ^5i®r c*r ^ ct*»t %?t 

<pw<p<iI<i ret r®t c*lt?rc^ 1 ^sRt Pi*pm»<i Rtc^ c*t^f f*tw 'slum 0.005 
cm 'slFfata ^<]<pRFl*u vlRfllfl CRR <imh <p<i(.'o <1=1 (.*111 RPR 'olRVil-si c-q»(.»m » 1 l$Jt*U 
»if^<p frNi R3®f 1 

(R) HPfiiH ^ % 

0«0 rrr utf^rn sirm r?ss 4rrr snsim^r rr? 

(«!) W® TSffim WWW W «ff SRR WM5I W 'slt’R ^RR RRt I 
C*0 4\l*\(M4 sm frrR *tf^TH *tf3RE*R Rwr R^tf^K %r r ^ wiw rr 1 

2. foash 1*tW <lf*R >»llM<l *inRR«ah S'tFT ^l3f-^l<0kl<l R^ «£R? 4Rfi> ^RR %5T 

<il^lw<i , oil<i'» r i fRfir ^sos <i®ic<n*i i Rsr-^lJItal RR*T, -gfilw ^ cm RR RtR i 
^t3i-$jifi)<ll fRR fell frNl, '5®'sl R.c»IW RilRRR 20 cm, 15 cm iflRS 

10 cm CRT l 

(R) RR^t? 

(^) '0®R 'Q 'S? RR *RC»R Rtf*t *R l 

(*f) 'oil<i'8*i v ifs*il(. v t 'ail(. v ift i <p 'i^ *p^s RsfsR <pmI i 

(R) <4^ IffRf^ <RMHI CR2R5T RIR RR 1$R Rtt^, 1%^ RFSRR R*tR RR 

eft, fcftlfr flow rsiti 





































